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Editorial on the Research Topic
The scale-up and sustainability of digital health interventions in low-
and middle-income settings

Why scale up and sustainability matter for digital
health interventions

There is increasing recognition that digital health solutions can strengthen health
systems by expanding coverage of healthcare, enhancing safety and quality of services,
and optimising resources to make services affordable for underserved populations (1,
2). The last decade has seen the proliferation of digital health interventions, defined as
the use of information and communications technology in support of health and
health-related fields. Despite increasing global investment in and sophistication of
digital health solutions, reports from low- and middle-income countries (LIMCs) have
been skewed towards short-term (12-24 months) pilot interventions, feasibility and
acceptability studies (3). There remains uncertainty in the long-term sustainability of
most digital health solutions (4). This suggests that the chances of achieving long-term
benefits of digital health, such as universal health coverage and health-related
Sustainable Development Goals by 2030, remain slim, as most pilot innovations are
seldom brought to scale.

Existing literature is beginning to explore and determine multiple factors that can act as
both enablers and barriers to scale-up at the micro (e.g., end user characteristics, social
support), meso (e.g., regional infrastructure, culture) and macro (e.g., regulation, funding,
reimbursement) levels (5). This is happening alongside the identification of areas that
require consideration for scale-up, including program characteristics, human factors,
technical factors, healthcare ecosystem, and the extrinsic ecosystem (6). But there remains a
need for evidence to inform strategies, frameworks and models that can guide scale-up of
digital technologies for diverse use cases including, for example, across reproductive,
maternal and child healthcare, infectious diseases, chronic care, emergency preparedness
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and response, and health system integration and interoperability,
particularly in low-resource settings.

In recent years, particularly in the context of low-resource
the COVID-19 pandemic has triggered escalated
development and use of digital health tools and restructuring of the

settings,

health ecosystem (7). With increasing innovation and digital health
solution development, it is critical to develop and expand the
evidence base to guide scale-up and sustainability and explore
opportunities for its consideration from the earliest stages of
intervention design through to large-scale testing and evaluation.

This research topic

This Research Topic presents multidisciplinary papers that
explore and document evidence identifying contextual factors
influencing the scale-up and sustainability of digital health
solutions, and theoretical or practical strategies for overcoming
barriers to scale-up.

In total, eight (8) papers were included in the collection,
providing findings from studies conducted across countries in
Africa (i.e., Nigeria, Rwanda, Sierra Leone and South Africa).
Included papers encompassed a wide range of topic areas
including management of COVID-19, sexual and reproductive
health and maternal healthcare, specific technology approaches
such as the role of artificial intelligence and machine learning,
and broader applications of digital technology for health
insurance, human resources strengthening, patient identification
techniques, tackling misinformation and disinformation, and
enhancing universal health coverage.

Across the collection, scale-up has been defined as the
embedding of a digital health product into each level of the
health system (policy, practices, workflows, and daily lives of
health workers) to improve output (access, scope, quality,
efficiency), outcome (coverage, utilization) or impact (morbidity
or mortality) rather than regrading digital interventions as
standalone initiatives. Sustainability is defined as the longevity
and continuing manifestation of benefits and outcomes of digital
solutions on the health workforce, standard of healthcare,
patient experience, and the environment long after the initial
phases of implementation of the technology.

The focus on scale-up and sustainability varied from studies
that were horizon scanning and considering scale-up during the
early stages of intervention development, alongside articles
outlining interventions that have been scaled up nationally and
reflect on the process and longer-term sustainability, alongside a
systematic review of barriers and facilitators for sustainability.

Focusing on the future in the early stages of
development

Castor et al. present work at the earlier stages of intervention
development, in preparation for a clinical study in which they
compare the quality of images captured by two devices: a
mobile and a hand-held

commercially available phone
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colposcope that captures and stores digital photographs of the
cervix and can interface with a cloud-based machine-learning
algorithm to generate an automated diagnosis based on the
cervical image. The study reports that, whilst the technical
performance of digital devices is good, there remain several
operational considerations that need careful attention to ensure
that mobile phone-based cervical cancer screening approaches
can operate well in the context of clinical services.

At a similarly earlier phase of development, Chukwu et al.
present findings from a literature review and survey of health
facilities in the Federal Capital Territory of Nigeria to
understand existing approaches used to generate unique patient
identifiers and consider opportunities for scalable solutions.
The authors present an algorithm for universal offline unique
patient identifier generation and provability. The algorithm
meets characteristics deemed important by the authors for
scalability, which include requiring no central authority, being
cryptographically provable, being metadata discoverable, and a
patient identifier that can outlive the issuing institution. Such
early development work, with a focus on scalability, could lead
to an approach that improves care coordination, data privacy
and seamless exchange of patient health records.

Lessons from early stages of rollout

A study focusing on a digital intervention in the early stages of
rollout was reported by Udenigwe et al. The team explored gender
inequalities in the use of Text4Life technology in two communities
in Edo State, Nigeria. Text4Life is designed to enable instant
reporting of pregnancy-related events and timely notification of
health facilities. The study explored experiences of women, their
spouses, and chairpersons of community committees who facilitate
links between health facilities and their communities. The study
highlights that whilst the intervention made women feel safer
during pregnancy, the wider context of mobile phone use by
women remains challenging for intervention implementation,
including women having less access to phones than men, women
being less likely to participate in digital spaces, and often being
excluded from the benefits of mobile health approaches especially
when programs are designed without any regard for gender, age,
ethnicity or disability. Whilst opportunities for overcoming some
challenges are suggested in the study (e.g., provision of free phone
for pregnant women, the program beneficiaries), the study
emphasizes the importance of both men’s involvement in maternal
health in a gender transformative manner, and the need to elevate
women’s leadership in overseeing the design and implementation
of maternal health programs to give women a voice in determining
programs they need but also enabling them to take ownership and
ensures the sustainability of programs.

A study outlines lessons from Sierra Leone by Chukwu et al.
with the implementation of a large-scale sexual and reproductive
health mHealth intervention. The work highlights multiple
challenges and facilitators to success but underscores the need
for digital health interventions to be context-specific, with
continuous evaluation and adaptation to local conditions, which
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are critical for long-term impact and effective integration into
health systems.

A further study outlining the implementation of a digital
health solution across multiple regions is reported by Okuzu
et al. The team reports on the development and deployment of
a bespoke digital health insurance scheme to support the
expansion of health insurance coverage, particularly among poor
and vulnerable populations across three states in Nigeria.
Following the deployment of the digital health solution across
multiple states, contextual enablers of adoption and scale-up
included a favourable policy environment (e.g., alignment of
digital solution with existing national government commitments
to health (e.g., the
presence and support for such partnerships, also encouraged

insurance), public-private-partnerships
through the National Health Insurance Authority Act in
Nigeria), and sustained stakeholder engagement (e.g., the
continuous engagement of National Health Insurance Authority,
State Health their ICT
personnel). The value and need for ongoing stakeholder

Social Insurance Agencies and
engagement as a means of achieving the long-term success of
digital health interventions arose in an article by Babili et al.
Their qualitative study explored the sustainability and scalability
of an SMS-based digital health intervention used in Rwanda’s
home-based care program for COVID-19. Political commitment
to digitising the public health response in Rwanda, alongside an
advanced digital infrastructure, was seen as a major contributor
to their implementation. Furthermore, collaboration between key
stakeholders that included private, governmental and non-
governmental partners was seen as necessary to develop
solutions for addressing barriers to the adoption of digital
technology approaches at the national level.

Commentary on future directions and
considerations for scale-up

This collection includes a systematic review by Kaboré et al.
focusing on barriers and facilitators for the sustainability of
digital health interventions in low and middle-income countries.
The review highlights that the sustainability of digital health
interventions is shaped by a range of interconnected factors,
including infrastructure limitations and the level of stakeholder
engagement. While barriers such as inadequate equipment,
connectivity, and power persist, key facilitators include strong
stakeholder
collaboration, and user trust and confidence. Otaigbe provides

governmental and institutional commitment,
an overview of the potential benefits of artificial intelligence (AI)
to inform healthcare delivery across Africa, including for
clinician decision making, early case detection, and diagnosis.
However, whilst there could be multiple applications, there
remain very few national strategies for operationalising Al, a
lack of technical expertise, infrastructure deficits, and high costs
of AI deployment. Otaigbe underlines that many of the
challenges highlighted can be overcome to enable further

exploration of the application of AI across Africa.
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Summary and future directions

The evidence we present within this collection is multifaceted,
encompassing diverse research types and providing multiple first-
hand accounts of differing levels of implementation, drawing out
key factors to consider in planning for and assessing their
potential for scale-up and sustainability. Across the articles
included in this collection, there is evidence of multiple best
practices around scaling digital health, including designing with
the end user, building for scale and sustainability, addressing
privacy, and being collaborative (6). Broadly across digital
health,
implementation and evaluation of solutions to inform decisions

there is more evidence required to guide the
around scale-up and move towards universal coverage (8).

The COVID-19 pandemic undoubtedly heightened the
importance of digital health technologies and their application
as part of care delivery, providing routes to guaranteeing access
to services for millions who could not obtain in-person care.
Whilst digital health provides the potential to remove barriers to
health care and tackle established global health inequities for
vulnerable groups, a global post-pandemic vision for digital
health remains unclear, with a need for country and context-
specific adaptation of approaches to its use (9). Multiple,
established approaches to user involvement can be utilised to
support the design and adaptation of digital health interventions
for specific contexts (10). This is supported by examples of
approaches that map and determine user preferences and needs
for digital technologies applied to specific disease groups across
multiple stakeholder groups to guide subsequent technology
development (11).

A critical area moving forward is the need for greater
understanding around digital health equity, ensuring conscious
design of approaches to ensure they meet the needs of the most
deprived, to avoid exclusion (12, 13). Work by Okuzu et al.
provides evidence that digital technology can be used to increase
health

populations where requisite enablers are in place (e.g., key

access to, for example, insurance in vulnerable
stakeholder engagement and a supportive policy environment to
which the intervention aims are aligned). However, Udenigwe
et al. highlight remaining challenges around gender and cultural
inequalities in digital health. Two areas of critical questioning
remain if digital health is to evolve to produce scalable and
sustainable tools to support universal health coverage. First, how
can scaling digital health interventions promote equity and
The World Health Organization (14)
recognised health equity as one of four cardinal principles of its
Global Strategy on Digital Health (2020-2025), requiring

investment in infrastructure, education, and resources to help

inclusion? recently

LMICs adopt and scale novel digital health interventions.
Second, what difference has the global rapid increase in the
application of digital health approaches during and after COVID
made in the lives of patients? Has it had an impact on universal
health coverage as part of SDG-3, and to what extent has it
closed the health inequity gap for different groups (youths,
elderly patients, mental health patients)?

frontiersin.org


https://doi.org/10.3389/fdgth.2022.1008458
https://doi.org/10.3389/fdgth.2022.1008458
https://doi.org/10.3389/fdgth.2022.1071790
https://doi.org/10.3389/fdgth.2022.1014375
https://doi.org/10.3389/fdgth.2022.1030427
https://doi.org/10.3389/fdgth.2022.1030427
https://doi.org/10.3389/fdgth.2022.1008458
https://doi.org/10.3389/fgwh.2022.1002970
https://doi.org/10.3389/fgwh.2022.1002970

Ebenso et al.

Author contributions

BE: draft, Formal

Conceptualization, Supervision, Data curation, Writing — review

Writing original analysis,
& editing, Investigation. EN: Formal analysis, Data curation,
Writing - original draft, Conceptualization, Writing - review &
editing, Supervision, Investigation. I-OA: Conceptualization,
Data curation, Supervision, Investigation, Writing - review &
editing, Writing - original draft, Formal analysis. MA: Data
curation, Conceptualization, Supervision, Writing - original
draft, Investigation, Formal analysis, Writing - review & editing.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

References

1. Olu O, Muneene D, Bataringaya JE, Nahimana M-R, Ba H, Turgeon Y, et al.
How can digital health technologies contribute to sustainable attainment of
universal health coverage in Africa? A perspective. Front Public Health. (2019)
7:341. doi: 10.3389/fpubh.2019.00341

2. World Health Organization. WHO Guideline: Recommendations on Digital
Interventions for Health System Strengthening. WHO: Geneva (2019).

3. Egermark M, Blasiak A, Remus A, Sapanel Y, Ho D. Overcoming pilotitis in
digital medicine at the intersection of data, clinical evidence, and adoption. Adv
Intell Syst. (2022) 4(9):2200056. doi: 10.1002/aisy.202200056

4. LeFevre A, Chamberlain S, Singh NS, Scott K, Menon P, Barron P, et al. Avoiding
the road to nowhere: policy insights on scaling up and sustaining digital health. Glob
Policy. (2021) 12(S6):110-4. doi: 10.1111/1758-5899.12909

5. Schlieter H, Marsch LA, Whitehouse D, Otto L, Londral AR, Teepe GW, et al.
Scale-up of digital innovations in health care: expert commentary on enablers and
barriers. ] Med Internet Res. (2022) 24(3):e24582. doi: 10.2196/24582

6. Labrique AB, Wadhwani C, Williams KA, Lamptey P, Hesp C, Luk R, et al. Best
practices in scaling digital health in low and middle income countries. Glob Health.
(2018) 14(1):103. doi: 10.1186/s12992-018-0424-z

7. Chandra M, Kumar K, Thakur P, Chattopadhyaya S, Alam F, Kumar S. Digital
technologies, healthcare and COVID-19: insights from developing and emerging
nations. Health Technol (Berl). (2022) 12(2):547-68. doi: 10.1007/s12553-022-00650-1

8. van Olmen J, Erwin E, Garcia-Ulloa AC, Meessen B, Miranda JJ, Bobrow K, et al.
Implementation barriers for mHealth for non-communicable diseases management

Frontiers in Digital Health

04

10.3389/fdgth.2025.1634223

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever
possible. If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

in low and middle income countries: a scoping review and field-based views from
implementers. Wellcome Open Res. (2020) 5:7. doi: 10.12688/wellcomeopenres.
15581.2

9. Aerts A. Virtual health for all. Project Syndicate: The World’s Opinion Page.
New York: Project Syndicate (2021). Available online at: https://www.project-
syndicate.org/commentary/four-criteria-for-equitable-inclusive-virtual-health-
services-by-ann-aerts-2021-11

10. O’Cathain A, Croot L, Sworn K, Duncan E, Rousseau N, Turner K, et al.
Taxonomy of approaches to developing interventions to improve health: a
systematic methods overview. Pilot Feasibility Stud. (2019) 5(1):41. doi: 10.1186/
540814-019-0425-6

11. Nkhoma KB, Ebenso B, Akeju D, Adejoh S, Bennett M, Chirenje M, et al.
Stakeholder perspectives and requirements to guide the development of digital
technology for palliative cancer services: a multi-country, cross-sectional,
qualitative study in Nigeria, Uganda and Zimbabwe. BMC Palliat Care. (2021)
20(1):4. doi: 10.1186/s12904-020-00694-y

12. Seah KM. COVID-19: exposing digital poverty in a pandemic. Int J Surg. (2020)
79:127-8. doi: 10.1016/j.ijsu.2020.05.057

13. Richardson S, Lawrence K, Schoenthaler AM, Mann D. A framework for
digital health equity. NPJ Digit Med. (2022) 5(1):119. doi: 10.1038/s41746-022-
00663-0

14. World Health Organization. Global Strategy on Digital Health 2020-2025.
Geneva: World Health Organization (2021).

frontiersin.org


https://doi.org/10.3389/fpubh.2019.00341
https://doi.org/10.1002/aisy.202200056
https://doi.org/10.1111/1758-5899.12909
https://doi.org/10.2196/24582
https://doi.org/10.1186/s12992-018-0424-z
https://doi.org/10.1007/s12553-022-00650-1
https://doi.org/10.12688/wellcomeopenres.15581.2
https://doi.org/10.12688/wellcomeopenres.15581.2
https://www.project-syndicate.org/commentary/four-criteria-for-equitable-inclusive-virtual-health-services-by-ann-aerts-2021-11
https://www.project-syndicate.org/commentary/four-criteria-for-equitable-inclusive-virtual-health-services-by-ann-aerts-2021-11
https://www.project-syndicate.org/commentary/four-criteria-for-equitable-inclusive-virtual-health-services-by-ann-aerts-2021-11
https://doi.org/10.1186/s40814-019-0425-6
https://doi.org/10.1186/s40814-019-0425-6
https://doi.org/10.1186/s12904-020-00694-y
https://doi.org/10.1016/j.ijsu.2020.05.057
https://doi.org/10.1038/s41746-022-00663-0
https://doi.org/10.1038/s41746-022-00663-0

	Editorial: The scale-up and sustainability of digital health interventions in low- and middle-income settings
	Why scale up and sustainability matter for digital health interventions
	This research topic
	Focusing on the future in the early stages of development
	Lessons from early stages of rollout
	Commentary on future directions and considerations for scale-up

	Summary and future directions
	Author contributions
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


